adult dose is 500 mg to 1000 mg. It is safe for children and infants as well as for adult. It is major ingredient in numerous cold and influenza medications. Acetaminophen is also effective and safe analgesic agent and is consequently used worldwide for the relief of mild to moderate pain associated with for example, headache, toothache, backache, arthritis, migraine, neuralgia, muscular aches, menstrual cramps, and postoperative pain. Paracetamol act by reducing production of prostaglandins which are involved in the pain and fever processes by inhibiting the cycloxygenase enzymes which are pain activator. Many assays have been described for acetaminophen including titrimetry 1 , chromatography [2] [3] [4] , fluorometry 5 , colorimetry [6] [7] [8] [9] , UV spectrophotometry 10 , and various modes of electrochemistry [11] [12] [13] [14] [15] [16] [17] [18] [19] . However some of these methods are time consuming and since acetaminophen is electroactive and can be oxidized under suitable conditions the use of electrochemical detection can be considered appropriate due rapid and high sensitivity capabilities.
The aims of this study were to develop and validate electrochemical method for quantitative assay of paracetamol (acetaminophen) content in crocin drug.
EXPERIMENTAL

Reagents and Solutions
Acetaminophen (paracetamol) was purchased from Sigma ALDRICH . The other chemicals and solvents used in this experiment were of analytical grade which was purchased from Merck. Acetaminophen standard solution (1000 µg/ ml) was prepared freshly, by dissolving 0.10 g of acetaminophen in 100.00 ml of warm water. More dilute solutions were prepared by dilution with 0.10 mol/L phosphate buffer solution (PBS) pH 7.4, as required. The solutions were stored in the refrigerator. Phosphate buffer solution pH 7.4 was prepared by adding 11.2 ml of 0.10 mol / L KH 2 PO 4 into 38.8 ml of 0.10 mol / L K 2 HPO 4 .
Sample Preparation
Ten tablets of paracetamol tablets (crocin) were weighed and powdered. A 0.1 g of powdered tablets was weighed accurately and placed in a 250 ml conical flask. 50 ml of warm water was added into the flask. The sample was swirled to dissolve for 30 minutes and left cool. The sample solution was filtered through a filter paper (Whatman No. 42) into a 100 ml volumetric flask. The filtrate was made upto the volume with deionized water . The assay of ACT was determined by means of the in situ standard addition method.
Apparatus
All electrochemical experiments were done using a PINE WAVENOW potentiostat. A conventional three electrode potentiostatic system is used in order to perform the electrochemical measurements. The three electrodes are integrated in the screen -printed electrode, where working electrode is carbon, Ag/AgCl is reference and Pt is counter electrode.
Procedure
A 100µg/L of paracetamol drug sample (crocin) solution in 0.10 mol / L phosphate buffer pH 7.4 was pipetted and coated on the surface of three electrode screen printed system. To remove oxygen, the solution was previously purged with nitrogen for 180 seconds. The cyclic voltammograms were recorded by scanning the potential from -0.5 to +1.2 V at various scan rates (pH = 7.4) and at various pH (scan rate 0.1 V/s). Differential pulse voltammograms (DPV) were also obtained by giving a potential range from -0.2 V to +0.7 V at the step potential 0.002 V and scan rate 0.1 V/s with modulation amplitude 0.05V.
A direct calibration curve and the standard addition method were both used to evaluate the content of acetaminophen in drug sample by DPV. For standard addition method, 15.00 ml of unknown drug sample solution in 0.1 mol / L phosphate buffer pH 7.4 was pipetted and coated on the electrode surface. Six voltammograms were obtained after various concentrations 5, 10, 15, 20, 25, and 30 µg/ml.
Validation of the method
Validation of the analytical method was done according to the International Conference on Harmonization guideline (ICH, 1996) . The method was validated for limit of detection (LOD), limit of quantification (LOQ), linearity, precision, and accuracy.
Limit of Detection (LOD) and Limit of Quantitation (LOQ)
According to the International Conference on Harmonization of Technical Requirements for the Registration of Pharmaceuticals for Human Use recommendations, the approach based on SD of the response and the slope were used for determining the detection and quantitation limits.
Linearity
Linearity was determined by using acetaminophen standard solution of 30 µg/ ml in PBS 7.4 pH. Six standard solutions (5-30 µg/ml) were prepared (n =3). The calibration graphs were obtained by plotting the peak height versus the concentration of the standard solutions. The peak current magnitude vs concentration dependence was recorded in the analyte's concentration range. The peak current magnitude was measured as a distance between the baseline and the current maximum.
Precision
The precision was determined by analyzing 10, 20, 30 µg/ml of standard solution of ACT (n=3) on the same day for intraday precision and on three different days for interday precision by propose method. The precision was expressed as relative standard deviation (RSD).
Accuracy
The accuracy of the method was tested by performing recovery studies at three levels of ACT reference standard added to the samples. Three different volumes (0.5, 1.0 and 1.5 Ml) of the standard solution (containing 30 µg/ ml of ACT in PBS) were added to the sample solution (15 µg/ ml) and analyzed by the proposed differential pulse voltammetry method. The recovery and average recovery were calculated. Three determinations were performed for each concentration level.
RESULTS AND DISCUSSION
The anodic peak current dependence to ACT concentration was investigated in the range 5 -30 µg/ ml. The inset of Fig. (2) clearly shows that the plot of peak current is linearly changed with ACT concentration. The regression equation for the linear part of the calibration plot was obtained as : I (µA) = 0.064 C + 0.056, with r 2 = 0.992. The LOD and LOQ for ACT were found to be 0.10 µg / ml and 0.29 µg/ml respectively, which a high sensitivity of the method (Table 1) .The interday and intraday precisions of ACT are presented in Table 2 . The results showed the acceptable precision of the method, with RSD values lower than 2 %. The recovery at three different levels of ACT was 103.10, 97.00 and 98.90% with an average of 100.10 % (Table 3) .These values indicate the accuracy of the method Assay of ACT in crocin 500mg drug was found to be 97% by using the formula:
Practical Concentration Assay % = ×100 Theoretical Concentration
The effect of potential scan rate on the anodic peak current of paracetamol tablet was investigated. The cyclic voltammograms of screen printed carbon electrode, recorded at various scan rates in PBS (pH 7.4), are shown in Fig. (4) . As can be seen, the anodic peak current, I pa changes proportional to the square root of potential scan rate (Fig 4,5) .
The linearity between the peak current (Ip) and the square root of the scan rate v 1/2 ( Fig 5) good and it was characteristic of a diffusion -controlled process.
By overlaying the cyclic voltammograms in different pH values at SPCE, it was possible to determine that the best pH for analysis was pH 7.4.The results showed sharper oxidation and reduction peaks with increasing pH. As the pH increases, the oxidation peaks shift to lower potentials. The reduction peaks were found to be sharper with reduced peak current with increasing 
